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The insight into the complex processes of biological systems encoded by the plant and 
animal genome can be focused by studying the network of gene products (Pandy and Mann, 200) 
which are resulted from gene expression determined by the complex interactions among 
transcription factors, chromatin proteins, and epigenetic modifications. The long-term goals of 
our research are to understand the transcriptomic and epigenetic components involved in the 
translocation of health related micronutrients in common bean. Previously, we identified a 
common bean genotype highly responsive to higher concentration of Fe (Bauduin et al. 2014). In 
this work, we applied higher concentrations of Fe to a responsive common bean genotype and 
analyzed isolated proteins to identify differences in protein expression between treatments using 
SDS-PAGE and mass spectrometry.  
 
MATERIALS AND METHODS 
At Mayville State University, we grew three replications of the bean genotype (G122) 
with controls. We planted the seeds in 8.5’’x11’’ pots filled with “Sunshine Mix”. The sunshine 
mix was soaked with water until germination. After germination, we kept filling the plastic 
saucer beneath the treated plants’ pot with solutions of 150mg-1L and (200mg-1L) Fe until 50% 
leaf senescence, while the controls continued receiving water. After harvesting, seed samples 
were sent to a Proteomics laboratory at University Maryland College Park for SDS-PAGE and 
Mass Spectrometry analysis. 
For mass spectrometry, the protein (100 µg) was reduced and digested with Porozyme 
immobilized trypsin (Thermo Fisher Scientific, Waltham, MA).  The digested peptides were 
purified and analyzed by 2D nano-LC (Shimadzu) equipped with LTQ Orbitrap XL mass 
spectrometer (ThermoFinnigan). All MS/MS samples were analyzed using Mascot (Matrix 
Science, London, UK; version 1.4.0.288) and Sequest (Thermo Fisher Scientific, San Jose, CA, 
USA; version 1.4.0.288). Mascot was set up to search Pvulgaris_218_v1.0.protein.fasta 
(unknown version, 29605 entries) assuming the digestion enzyme trypsin. Scaffold (version 
Scaffold_4.4.1.1, Proteome Software Inc., Portland, OR) was used to validate MS/MS based 
peptide and protein identifications. Protein identifications were accepted if they could be 
established at greater than 78.0% probability to achieve an FDR less than 5.0% and contained at 
least 2 identified peptides The proteins that contained similar peptides and could not be 
differentiated based on MS/MS analysis alone were grouped to satisfy the principles of 
parsimony. Spectral abundance was used for differential protein expression.  
 
RESULTS AND DISCUSSION 
In the SDS-PAGE analysis, we observed an additional protein band of about 125 kDa in 
bean seed when treated with 200mg-1L (figure 1). Mass spectrometry revealed significant 
reduction of storage protein associated enzymes, starch phosphorylase, and granule bound starch 
64 
synthase due to Fe treatment. In addition, several other membranes bound and metabolic proteins 
were differentially expressed due to Fe treatment.  
 
Increasing the concentration of Fe in the common bean, makes significant changes to the 
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